[Abstract] Glioblastoma multiforme (GBM) is a grade 4 astrocytoma tumor in central nervous system. Astrocytes can be isolated from human GBM. Study of astrocytes can provide insights about the formation, progression and recurrence of glioblastoma. For using isolated astrocytes, new studies can be designed in the fields of pharmacology, neuroscience and neurosurgery for glioblastoma treatment.
2. This study was approved by the Ethical Commission of the Tehran University of Medical Sciences. Before operation, a signed written consent was given by the patient.
3. After coordination with the neurosurgery team, the neurosurgeon placed the resected glioblastoma sample in a 15 ml Falcon tube containing 5 ml cold HBSS with 10% antibiotics (antibiotic-antimycotic).
4. The glioblastoma sample was delivered to the lab on dry ice.
B. Dissociation of GBM sample into single primary astrocytes 1. Under biology's hood, remove excess of the HBSS in the Falcon tube containing glioblastoma tissue. Wash the tissue 3 times with 5 ml cold PBS to remove the blood.
2. Place the glioblastoma tissue in a Petri dish filled with 1 ml cold PBS.
3. Shred and mince the tissue with a scalpel blade for 5 min until the sample is converted to a milky suspension. Mincing can help to speed up the trypsinization process through increasing the efficacy of tissue dissociation.
4. Add 3 ml of warm (37 °C) 0.05% trypsin-EDTA to minced tissue. Then, transfer the suspension with trypsin into a new 15 ml Falcon tube.
5. Incubate the produced suspension for 10 min at a 37 °C water bath for digestion of the minced tissue.
6. Add 3 ml of DMEM/F12 medium containing 10% fetal bovine serum (FBS) and 1%
antibiotic-antimycotic to inhibit the activity of trypsin.
7. Pipette the suspension 10 times with a 5 ml pipette and centrifuge at 180 x g for 10 min at room temperature.
8. Remove the upper liquid and resuspend the resulting pellet slowly into 5 ml DMEM/F12
containing 2% FBS and 1% antibiotic-antimycotic by pipetting 10 times with a 5 ml pipette.
9. Filter the cell suspension through a 40 micron cell strainer into a 50 ml tube to remove un-dissociated pieces and debris.
10. Centrifuge the filtered suspension at 180 x g for 5 min at room temperature. 4. Place the flasks into an incubator at 37 °C, 5% CO2 and 95% humidity. 6. Replace half of the cell medium with fresh medium every 2 days. FBS concentration is gradually increased after each change of the culture medium, from 2% to 10% in 2 weeks (Table 1) . 10% FBS amount in culture medium is preserved in the following primary astrocyte culture. 7. Gradual increase of FBS amount might avoid fibroblast contamination of the cell culture ( Figure   2 ). 1. Pathological result should confirm that patient tumor specimen is glioblastoma multiforme.
2. 15 ml Falcon tube containing 5 ml cold HBSS and 10% antibiotic-antimycotic was preserved in refrigerator and glioblastoma sample was transferred into the tube after surgery. Then, the tube containing HBSS, 10% antibiotic-antimycotic and glioblastoma sample was transferred to lab on dry ice.
3. Freezed glioblastoma sample can't be used to isolate primary cell culture. We have examined several freezed samples and we could not derive primary astrocyte from these freezed samples. So, sample must be fresh. Whereas, primary astrocytes derived from fresh sample have freeze-thaw tolerance.
4. Most steps should be performed in a sterile ventilation hood.
5. All reagents used in Procedures B-E should be pre-warmed at 37 °C before use. Exception is for washing and mincing tissue with cold PBS.
6. The amount of trypsin directly depends on the sample size of glioblastoma. Increase the trypsin volume for large tumor sample according to Table 2 . 7. Long time and vigorous mechanical dissociation decrease cell viability (survival rate and growth). Primary cells are sensitive.
8. We don't use any growth factor in this method and FBS is nutrition substance in culture medium.
9. Glioblastoma tumors have abundant blood vessels. Blood vessels can transfer fibroblast cells to culture. According to this protocol, if add fetal bovine serum gradually to culture, fibroblast cells can't attach to the bottom of culture flask. Finally, the purity of isolated astrocytes from glioblastoma can be increased.
